Short-term cultures of bovine leukemic lymphocytes release virus particles with biochemical properties of RNA oncogenic viruses. These particles, tentatively called bovine leukemia virus (BLV), have a high molecular weight RNA-reverse transcriptase complex and a density of 1.155 g/ml in sucrose solutions. Molecular Bovine leukemia is a lymphoproliferative disease appearing in cattle herds under several forms (1). The following observations lead to the conclusion that viruses are the most probable etiological agents of the enzootic form of the disease:
Bovine leukemia is a lymphoproliferative disease appearing in cattle herds under several forms (1) . The following observations lead to the conclusion that viruses are the most probable etiological agents of the enzootic form of the disease:
(a) Bovine leukemia often appears in geographically localized foci. It spreads by horizontal as well as vertical transmission (mostly from mother to offspring) (2) (3) (4) .
(b) Infected animals develop antibodies directed against an antigen present in the virus fraction of leukemic lymphocyte cultures. This antigen can be detected by immunofluorescence, immunodiffusion, or complement fixation (5) (6) (7) (8) .
(c) Virus particles are occasionally seen in milk and tissues of leukemic animals (9, 10) .
(d) Cultures of bovine leukemic material produce virus particles generally considered as type C (10) (11) (12) (13) (14) although they are morphologically somewhat different from typical type C viruses (15, 16) .
(e) Whole blood from leukemic animals transfers the disease with high frequency when fed to newborn calves (17, 3) or sheep (17) (18) (19) . Successful infections are also obtained with the viral concentrate from short-term cultures (20, 21) .
Considering all these observations, it seemed to us of basic interest to identify biochemically bovine leukemia virus (BLV), to determine by molecular hybridization to what extent it could be related to other known type C viruses, and, finally and most importantly, to characterize it as an exogenous (class 2) or endogenous (class 1) bovine virus (22) .
MATERIALS AND METHODS Animals and Cell Cultures. Our experimental herd was established from animals diagnosed as leukemic by hematological test (key of Gottingen). A sample of leukocytes from each animal was submitted to short-term culture and examined by electron microscopy for the presence of "C type" virus. Every culture derived from a leukemic animal produced virus particles, while cultures made of normal leukocytes remained negative (4) . All the animals used in this study for production of BLV were tested and found negative for the bovine viruses other than BLV found in Belgium. Cells were cultured as described by Stock and Ferrer (23) .
Virus Concentration from Short-Term Culture Supernatants. The medium was clarified by centrifugation at 1500 X g for 45 min at 30, and the virus was purified according to Bishop et al. (24) (26, 27 In order to determine the density values of BLV, the virus released in the supernatant of 1200 ml of culture was processed as described in the legend to Fig. 3 20 days, the percentages of hybridization were determined and recorded as functions of Cot. Fig. 5 shows the kinetics of hybridization of BLV [3H]cDNA with normal and leukemic bovine DNA. About 60% of the radioactive probe enters SI nuclease-resistant hybrids after annealing with bovine leukemic DNA. The same probe formed hybrids with normal bovine DNA at a much slower rate, reaching only 15% at log Cot values of about 4.5. These observations are consistent with the proposition that BLV contributes genome sequences to the leukemic cell which are not detectable by this technique in normal bovine DNA. Definite proof that this proposition is indeed correct must await further experimental evidence. Recycling experiments (29, 40, 41) and thermal stability analysis of the hybrids are presently under way.
DISCUSSION
Bovine leukemia is by far the best known natural model system for epidemiological studies. As outlined in the introduction of this report, the disease spreads by horizontal and vertical transmission. In the latter case, however, experiments strongly suggest that transmission of the disease is most probably due to perinatal infection (3). It was therefore of obvious interest to try to identify the putative agent, and characterize it biologically and biochemically. A major step (43) (44) (45) . That the same phenomenon holds true for cells infected by an indigenous virus, was clearly demonstrated by Baxt and Spiegelman (40) in the case of human leukemias. From studies on the leukemic member of identical twins (41) , it was further concluded that leukemia specific information must have been inserted subsequent to fertilization. These facts observed in human systems have been extended to avian lymphoma (46) and leukemia (47) and to murine leukemia (29) . The data we present here (Fig. 5 In conclusion, the data presently available strongly suggest that bovine leukemia is an infectious disease both on epidemiological as well as on biochemical grounds. It seems also highly probable that it will be the first natural system in which Koch's postulate will be fulfilled.
